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Bohmian Interpretation of Quantum Mechanics and Ehrenfest’s
Theorem for Energy1 DONALD KOBE, University of North Texas — The
Bohmian causal interpretation of quantum mechanics uses the wave function in
polar form in the Schroedinger equation to obtain a Hamilton-Jacobi equation with
a quantum potential and an equation of continuity. From the Hamilton-Jacobi equa-
tion Newton’s second law is obtained with a quantum force. Quantum trajectories
are determined by the classical forces and quantum force. The energy of a system
of charged particles in an electromagnetic field is the sum of kinetic energy, con-
servative potential energy, and the quantum potential. The time derivative of the
energy for this nonconservative system is the power supplied by the nonconservative
electric field and a quantum power. When this equation is averaged over the prob-
ability density, the average of the quantum power is shown to be zero. This average
equation is equivalent to Ehrenfest’s theorem for energy, which states that the time
derivative of the expectation value of the energy operator is equal to the expectation
value of the power operator. Therefore, for the energy the Bohmian interpretation
is equivalent to standard quantum mechanics.
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